Sodium-independent [ZH]GABA and [3H]muscimol binding was determined in adult rat cerebral cortical and spinal cord membranes and in membranes from fetal mouse cortical and spinal cord neurons in primary dissociated cell culture. In adult rat cerebral cortical membranes, [aH]GABA bound to two sites (Ka --8 nM, Bmax --0.62 pmol/mg protein; Ka : 390 nM, Bmax --3.9 pmol/mg protein) whereas the GABA agonist, [aH]muscimol, bound only to a high affinity site (Ka 5.6 riM, Bm~x --1.9 pmol/mg protein). In adult rat spinal cord, only a low affinity site was seen with [aH]GABA (Ka --340 nM, Bm~,, -= 9.8 pmol/mg protein) and only a high affinity site was seen with [3H]muscimol (Ka 5.6 nM, Bm~x -0.25 pmol/mg protein). The inability to measure a high affinity [3H]GABA binding site in spinal cord probably reflects the high ratio of low to high affinity sites in spinal cord (39:1). In membranes from mouse neurons in cell culture, [ZH]GABA bound to two sites on cortical neurons (Ka =9 riM, Bmax : 0.24 pmol/mg protein; Ka --510 riM, Bm~x -1.3 pmol/mg protein) and spinal cord neurons (Ka -= 13 riM, Bmax :-0.12 pmol/mg protein; Ka " 640 nM, Bm ~x 3.2 pmol/mg protein). Again, the ratio of low to high affinity sites in cultured mouse spinal cord neurons was high (27:1).
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The effects of the potent GABA antagonist, (+)bicuculline, on both low and high affinity [3H]GABA binding was determined. Bicucul[ine appeared to inhibit binding to both sites competitively but the K~ for inhibiting the high affinity site was 5 ltM and for inhibiting the low affinity site was 115/tM. Bicuculline inhibited [aH]muscimol binding in both brain and spinal cord competitively with K~s of 4/~M and 10 ICM respectively. Bicuculline inhibition of [aH]muscimol binding in cultured neuronal membranes was similar to that in adult rat membranes.
The binding of the potent GABA agonist, muscimol, only to the high affinity site in both adult rat and cultured mouse neuronal membranes suggests that the high affinity site is the physiologically relevant postsynaptic GABA receptor. The fact that bicuculline inhibits the high affinity site (but not the low affinity site) in concentrations similar to those needed to block GABA-responses in physiological experiments 2s supports this hypothesis.
I NTRODUCTION
Binding studies have been developed in the past decade which have made it possible to measure synaptic GABA receptors biochemically15, 16,a1, 55, 56. [3H]GABA binding shows a pharmacology and subcellular distribution similar to that expected for the postsynaptic GABA receptors. Binding is displaced by numerous GABA analogs and agonists. However, only certain antagonists, exemplified by the convulsant alkaloid bicuculline, appear to act directly to displace bound GABA15, 56. Other GABA antagonists such as picrotoxin, penicillin and pentylenetetrazole have been found to have no effect on GABA binding 33.
[3H]bicuculline binding has been measured directly and binding was displaced by GA BA 7, 27. [ZH]dib, ydropicrotoxinin binding has also been demonstrated and penicillin and pentylenetetrazole are capable of displacing the bound ligand but bicuculline and GABA are notZ2, 48.
These findings suggest that the GABA receptor complex may be composed of a number of subunits or independent sites which interact in the intact living cell but which can be partially dissociated and/or desensitized biochemically upon membrane isolation.
Early studies of [ZH] GABA binding to neuronal membranes demonstrated only one population of binding sites15,29,56; however, treatment of membranes with Triton X-100 (0.05~ v/v) and/or re-0006-8993/82/0000-0000/$02.75 © Elsevier Biomedical Press
